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ELECTRONIC BOARD CARRYING CONNECTORS 
ON EACH SIDE OP ITS LOWER EDGE 



Field of the Invention 
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The present invention relates to the connection of 
electronic boards in a housing and more particularly to an 
electronic board carrying connectors on each side of its lower 
edge to provide a high number of electrical contacts, that is 
adapted to withstand the strong forces required to insert or 
extract it in a housing. 



Background of the Invention 



15 



As printed circuit boards (PCBs) are well adapted for 
electrical system evolutivity and simplify the maintenance 
tasks, PCBs are a common form of electrical circuit packaging. 
Today, many electrical systems like computers, routers and 
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switchers are based on a housing containing a backplane 
comprising active devices or not and at least one slot to 
connect an electronic board. Electronic boards are linked to 
the backplane with connectors, located on the electronic board 
5 lower edge and backplane surface, through which signals are 
transmitted. These connectors are subjects to some electrical 
and mechanical requirements : signals must be transmitted 
efficiently, e.g. without deformation and at high speed. The 
electronic boards must be able to be inserted or extracted 

10 easily and must be retained so that electrical connections are 
not disturbed. Several techniques are used to couple connec- 
tors to electronic boards and backplane. Typically, the 
connector may comprise external pins that go through the board 
and are welded on the other side, it may be welded on the 

15 board surface, e.g. using component surface mounting 
technique, or it may be held in place with the use of external 
and flexible pins that go through the board but do not 
required to be welded on the other side. This last coupling 
system, referred to as press-fit, is commonly used since it 

20 reduces manufacturing cost. 

The electronic packaging engineering practice is facing, 
since almost these 5 last years, a dramatic increase of the 
number of Input/Output (I/O) contacts (pins and sockets) which 
result in an increasing size of logic boards. The technology 

25 progress in the field of the Information Technology (IT) 
equipment and the electronics made the electronic boards a 
piece of technology by itself (matched impedance, Polyte- 
traflouroethylene (PTFE) insulators, mechanical strength and 
geometry) . The conjunction of these factors are making the 

30 mechanical packaging of these product/machine more costly from 
a development but also manufacturing stand point and, as a 
result, makes the installation and the removal of a logic 
board from the machine backplane a real problem. 
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As the number of electrical contacts increases, the force 
required to insert or extract an electronic board from a 
housing increases correspondingly. 

Figure 1, showing a conventional backplane 100 equipped 
with a connector 110 and a large connector 115 mounted on an 
electronic board 105, illustrates the force 120 exerted to 
insert or extract the electronic board 105, that is not 
applied directly on the connector for practical reason, i.e. 
the connector is carried on the lower edge of the electronic 
board, but on the electronic board itself. Consequently, due 
to the connector width and the mechanical resistance of the 
electrical contacts, force 120 produces forces 125, 130 and 
135 that lead to disunite connector 115 and electronic board 
105. Furthermore, these forces, asymmetrically distributed 
upon the electronic board 105, may lead to damage the 
electronic board itself or the electronic devices welded on 
its surfaces. To overcome this risk, the force must be applied 
symmetrically on the electronic board and thus, electrical 
contacts must be distributed on each side of the electronic 
board lower edge. Obviously, connectors with pins that go 
through the electronic board, e.g. welded pin or press-fit 
connector, can not be used since it would lead to shorts 
between connectors. 

Figure 2 illustrates the conventional way to use symmet- 
rical surface mounted connectors. This coupling system allows 
to distribute the force on the two connectors 115' -1 and 
115 '-2 and thus reduces the risk of damaging the electronic 
board itself and the devices mounted on its surfaces. 
Likewise, by reference to Fig. 1, the smaller width of these 
connectors reduces the risk of disuniting connectors 
115' -1/115 '-2 and electronic board 105. Nevertheless, even if 
this connecting system prevents damaging the electronic board 
itself or the welded components, connector solders may break 
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due to the shearing forces since connectors 115 f -l and : 
do not comprise any pin that strongly held them in place. 



Summary of the Invention 

Thus, it is an object of the invention to provide an 
electronic board carrying connectors on each side of its lower 
edge to provide many electrical contacts. 

It is another object of the invention to provide an 
electronic board carrying connectors on each side of its lower 
edge that can withstand the strong forces required to insert 
or extract a board in a housing. 

It is a further object of the invention to provide an 
electronic board carrying connectors on each side of its lower 
edge adapted to insure a predefined distance between these two 
connectors. 

The accomplishment of these and other related objects is 
achieved by an electronic board that comprises two elementary 
electronic boards, coupled together with the use of an 
adhesive insulative layer, each of said two elementary 
electronic boards carrying at least one connector on its 
external lower edge, said at least one connector comprising 
external pins that go through the elementary electronic board 
carrying said at least one connector. 

Further advantages of the present invention will become 
apparent to the ones skilled in the art upon examination of 
the drawings and detailed description. It is intended that any 
additional advantages be incorporated herein. 
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Brief Description of the Drawings 



Figure 1 shows a first conventional connecting system, 
comprising a large connector that includes many 
electrical contacts, mounted on an electronic 
board . 

Figure 2 describes a second conventional connecting system, 
comprising two connectors carried on the two lower 
sides of an electronic board, that include as many 
electrical contacts as the connector depicted on 
Fig. 1. 

Figure 3 , comprising figures 3a and 3b, illustrates the 
connecting system according to the invention 
consisting in coupling two symmetrical electronic 
boards, each carrying a connector. 

Figure 4 is a detailed view of the coupling system of the 
two electronic boards according to the invention. 

Figure 5 illustrates a first system to provide a predefined 
distance between the two connectors presented on 
Fig. 3. 

Figure 6 illustrates a second solution to provide a prede- 
fined distance between the two connectors 
presented on Fig. 3 that reduces electromagnetic 
emission on the electronic board lower edge. 



Detailed Description of the Preferred Embodiment 

The preferred embodiment of the present invention is for 
use with electronic boards for routing or switching systems 
that require great numbers of electrical connections and high 
speed signal transmissions wherein press-fit connectors are 
used. Nevertheless, it is to be understood that the present 
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Accordino +-<-> ■ 
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electronic boards, referred *" Metrical .. classical „ 

- the de scripUon f „ ^ " e ementary electronic boards 
-P"n 9 operation, electronic Lie"""' ^ ^""^ °» 
« only one surface of eleme" " "* IW,OU » -ided 

" *d inside their tMckness S ^ ele ° tr °" iC b °«^ or efcd . 

Fi «" re 3a illustrates two . 
1.5-1 and 1„ 5 . 2 „ hereln co l 9 t ; t ; r ; 1 ;--«^ electronic boarda 

««Uy disposed alone, the eleven " S «t- 
«1 lower edges. To * ?~*<°«° board Kter . 

" elementary electronic hoard and the hM " n9 b «"e.n the 

oo^rise p ins that go throug a h nd th t e h ;;°— the connectors 
S ° th « 'hey are „ elded 0 / he the oth ele " enta - eiectronic hoard 
electronic board or >° « h f ^ ^ 

shown on fi 3ure 3b b y ' flexible mechanism. As 

>° -pled together to £ m - ele y eleotronic ^ ». 

ey^etrical connectors carried ^ **** 

tnsolative la yer 300 is US ed to * ^ *" adh e=i- 

boards 105-1 and 105-2. C ° UPle elementary eiectronic 

> bo a rdr\oTTtd ati ; 0 n :. 2 bet :r the , tu ° ei — r - — io 

connections. The se connections can JeT 

by conductive parts of the J™ eit ^ by viae or 

»S«e 4 is an example of th e ' ^"i.e layer 300. 

coupling showing three electrical boards 
elementary electronic boards IT""" 0 " 3 bet """ the two 
electronic boards 105-! and l""' 1 md "5-2. Elementary 

e^esive insulative l ayer 300 1 "* "" h the »« of 

^vicea 400 weided on their ZZT" ^ 
™°*9PO0O47 surfaces. Electronic 



7 



devices 405 as resistances, capacitors and inductances, may 
also be embedded inside the elementary electronic boards. 
Elementary electronic boards may comprise several copper, or 
other conductive material, layers 410 used to carry electrical 
5 signals. Electrical contacts between these layers are done 
with micro-vias 415. Electrical signals can be transmitted 
from one elementary electronic board to the other either by 
via 420 or by conductive parts 425 of the adhesive insulative 
layer 300. When using vias, apertures are drilled in the 

10 electronic board after elementary electronic boards have been 
coupled, the vias are put in place using standard technique. 
The use of conductive parts in the adhesive insulative layer 
looks like the well-known use of adhesive layer for integrated 
circuit packaging. Using such technique, layer 300 can be use 

15 as an additional electronic board layer that can carries 
electrical signals. 

Standard elementary multilayer electronic board making 
processes are not adapted to provided a constant and precise 
distance between the two surfaces of an electronic board. 

20 Using the invention wherein connectors may comprise many 
electrical connections and may require strong force to be 
inserted or extracted, this drawback may lead to damage the 
electrical contacts since the two female connectors 115-1 and 
115-2 may be lightly out of alignment with the two correspond- 

25 ing male connectors coupled to the backplane. So, in a further 
embodiment of the invention, the adhesive insulative layer 300 
is flexible to adjust the distance between the two connectors 
115-1 and 115-2. The electrical contacts between the two 
elementary electronic boards is still done by vias or by 

30 conductive part of the adhesive insulative layer as described 
above. If the electrical contacts are done with conductive 
part of the adhesive insulative layer, these conductive parts 
must also be flexible, e.g. conductive elastomers or springy 
contacts. The distance between the two connectors 115-1 and 
35 115-2 is set by mechanical means such as screws or rivets that 
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pass through the two elementary electronic boards 105-1 and 
105-2. If the electrical contacts between the two elementary 
electronic boards 105-1 and 105-2 are performed by vias, the 
vias must be put in place after the distance between the two 
connectors 115-1 and 115-2 is set, e.g. in a pressing machine. 

Figure 5 illustrates the backplane 100 comprising two 
male connectors 110-1 and 110-2 adapted to mate the two female 
connectors 115-1 and 115-2 carried by the two elementary 
electronic boards 105-1 and 105-2 respectively- As the 
distance d between the two connectors 110-1 and 110-2 is 
determined by the connector 110-1 and 110-2 pin piercing of 
the backplane 100, the distance of the connectors 115-1 and 
115-2 must be exactly the same, i.e. equal to d. As mentioned 
above, standard electronic board making processes are not 
adapted to provide a constant and precise distance between the 
two surfaces of an electronic board. However, the use of a 
flexible adhesive insulative layer 300 allows to modify this 
distance after elementary electronic boards 105-1 and 105-2 
have been coupled. To that end, apertures are drilled in the 
coupled electronic boards to receive mechanical maintaining 
means 500, e.g. screws or rivets, that are put in place after 
the distance has been set to its correct value d, e.g. in a 
pressing machine. 

Figure 6 illustrates another locking mechanism to provide 
a precise distance between connectors 115-1 and 115-2. This 
mechanism consists in a U shape 600 that maintains the two 
elementary electronic boards 105-1 and 105-2. The base width 
of the U shape is equal to d. The upper parts of the U shape 
are inserted between the elementary electronic boards and the 
connectors thanks to cavities done in the elementary 
electronic boards. It is to be noticed that the base width of 
the U shape may be greater than d if the cavities are done in 
the connectors or in the elementary electronic boards and in 
the connectors. In a preferred embodiment, this U shape is 
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done in a conductive material and connected to the ground 
layers of the elementary electronic boards so that it reduces 
electromagnetic emission from the electronic board lower edge. 

While the invention has been described in term of a 
preferred embodiment, those skilled in the art will recognize 
that the invention can be practice with other kind of remov- 
able boards, with other kind of connectors and with other 
devices to maintain the elementary boards coupled. 
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Claims 



1. An electronic board that comprises two elementary 
electronic boards (105-1 and 105-2), coupled together with the 
use of an adhesive insulative layer (300), each of said two 

5 elementary electronic boards (105-1 and 105-2) carrying at 
least one connector (115-1 and 115-2) on its external lower 
edge, said at least one connector (115-1 and 115-2) comprising 
external pins that go through the elementary electronic board 
(105-1 and 105-2) carrying said at least one connector (115-1 
10 and 115-2) . 

2. The electronic board of claim 1 that further comprises at 
least one via (420) to transmit electrical signal from one of 
said elementary electronic boards (105-1 or 105-2) to the 
other (105-1 or 105-2) . 

15 3. The electronic board of either claim 1 or claim 2 wherein 
said adhesive insulative layer (300) comprises at least one 
conductive part (425) . 

4. The electronic board of anyone of claims 1 to 3 wherein 
said adhesive insulative layer (300) is flexible. 

20 5. The electronic board of claim 4 that further comprises 
mechanical means (600) to maintain a predetermined distance 
between said connectors (115-1 and 115-2) carried by said two 
elementary electronic boards (105-1 or 105-2) . 
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The electronic board of claim , . 
Means ^°0) to maintain a Pre de, • ° ™ Ch *^ 

connectors (H5-! and 115 Stance between said 

electronic boards ^ J * two elementary 

5 at the lower 105 2 e g y ^ ^ 

^5-2), the upper parts of 8a board (105-1 or 

said connectors U15-1 or US 2> ^ inSSrted between 

tary electronic boards U05-1 0 , ToTT ^ tW ° el ~- 

tary electronic boards (105-1 or 105-2) ^ Slemen ~ 

10 7 * ThS ele ctronic board of claim fi *, ■ 

-de with conductive material. ° ^ - 

8. The electronic board of anyone of n ■ 

at least one ^ of ciarms 1 to 7 wherein 

elementary electronic boards mo," 115_2) ° f S * id two 

15 connector. (105 ~ 1 105-2) is a press _ f . fc 
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ELECTRONIC BOARD CARRYING CONNECTORS 
ON EACH SIDE OF ITS LOWER EDGE 



Abstract 

An electronic board carrying connectors (115-1 or 115-2) 
on each side of its lower edge adapted to withstand the strong 
forces required to insert or extract it in a housing and that 
provides many electrical contacts. The electronic board 
comprises two symmetrical standard electronic boards (10 5-1 or 
105-2) coupled together, each carrying a connector (115-1 or 
115-2) on its external lower edge. In a preferred embodiment, 
these two standard electronic boards (105-1 and 105-2) are 
coupled together thanks to a flexible adhesive insulative 
layer (300) and maintained by mechanical devices (600) such 
that the distance between these two connectors (115-1 or 
115-2) is set to a predetermined distance. Still in a 
preferred embodiment, the mechanical device (600) used to 
maintain a predetermined distance between the two connectors 
(115-1 or 115-2) comprises a U shape, the upper part of this U 
shape being inserted between these connectors (115-1 or 115-2) 
and the standard electronic boards (105-1 or 105-2) . The 
communication between these standard electronic boards (105-1 
or 105-2) is performed with the use of vias (420) or by 
conductive parts (425) of the adhesive insulative layer (300) . 



Figure 3b. 
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